Supplementary Discussion: Extraction of the coherence time under dynamical decoupling sequences.
We measure the NV spin coherence under dynamical decoupling sequences when the scanning naopillar is contact with the sample surface. To extract the coherence time , we fit the measurements by stretched exponential envelops multiplied by periodic Gaussian functions describing the collapses and revivals induced by nearby 13 C nuclear spins. The fit function is / ∑ / , where is the coherence of the NV spin, exponent is held the same for all curves, is the number of π pulses in the sequences, /2 is determined by the 13 C nuclear Larmor frequency in the applied DC magnetic field, and describes the revival peak width. We obtain 1.6 0.2 and for Echo, XY4, XY8 and 64-π-pulse XY8 to be 14. 
